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INTRODUCTION 


1. 1 BACKGROUND 

Contract  DAAK02-73-C-0398  was  awarded  hy  the  U.  S.  Army  Mobility  Equipment 
Research  and  Development  Center  to  Solar  Division  of  International  Harvester 
in  June  of  1973.  This  contract  was  awarded  as  a result  of  a Request  for  Quote, 
DAAK02-73-Q-0099,  which  called  for  development  proposals  for  a "state  of  the 
art"  gas  turbine  engine  compressor  to  be  used  on  a new  60-kW  gas-turbine- 
powered  generator  set. 

Specifically,  the  contract  called  for  the  design  of  a compressor,  its  incorpora- 
tion into  a test  rig,  and  tests  to  confirm  the  aerodynamic  performance  of  the 
design.  In  addition,  a conceptual  design  was  to  be  prepared  for  an  engine  to 
meet  the  requirements  of  the  U.  S.  A.  MERDC  Purchase  Description  "Generator 
Set,  Gas  Turbine  Driven,  Alternating  Current,  60-kW",  and  a basic  plan  was 
required  for  utilization  of  the  new  engine  in  a generator  set. 

Solar  had  already  completed  the  design  and  component  rig  test  of  an  advanced 
compressor  and  turbine,  both  of  which  met  the  precise  requirements  specified 
in  the  quotation  request.  Solar  therefore  proposed  a program  to  install  these 
components  in  a simulated  engine  test  rig  as  the  next  logical  step  in  the  develop- 
ment process. 

This  proposed  engine  test  rig  would  be  used  to  confirm  the  design  parameters 
established  on  the  individual  component  rigs  and  to  provide  a basic  configuration 
for  the  new  prototjrpe  engine. 

In  addition,  since  Solar  was  in  production  with  a 60-kW  generator  set  to  the 
required  Purchase  Description  (the  EMU-30/E),  the  prototype  engine  was  de- 
signed as  a direct  physical  replacement  for  the  existing  generator  set  Titan 
T-62T-32  gas  turbine  engine.  New  primary  reduction  gearing  would  be  required 
to  reduce  the  new  high-performance  engine  speed  to  the  required  output,  but 
almost  all  of  the  existing  package  components  would  be  retained.  Thus,  the 
prototype  would  represent  not  only  an  engine  for  future  applications  but  also  a 
retrofit  unit  to  improve  the  fuel  consumption  and  reliabili^  of  the  existing 
approximately  one  thousand  generator  sets  in  the  military  inventory. 

The  U.  S.  Army  Mobility  Equipment  Research  and  Development  Center  accepted 
the  Solar  recommendation,  and  work  on  the  program  proceeded  on  that  basis. 
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Roaults  of  tto  final  compreaaor  calibration  (taken  1P>T7*7P  wPk  tto  modifWd 
Impeller)  arc  shown  on  Figure  40,  indicating  ttot  (to  ng  impeller  diffuaer  and 
overall  performance  results  were  virtually  repeated  and  (lie  design  performanev 
goals  satisfied. 

Summarizing  the  compressor  development,  it  is  apparent  that  had  tto  rig  itn> 
pcller  geometry  and  clearance  been  duplicated  without  the  influence  to  seal  plate 
recirculation,  the  demonstration  of  the  projected  compressor  performance  le^el 
would  have  been  straightforward. 
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7 

PRELIMINARY  ENGINE  DESIGN  AND  PACKAGING 


This  compressor  development  program  was  initiated  to  create  the  primary  compo- 
nent for  an  advanced  60-kW  gas  turbine  engine  with  reliability  and  low  fuel  con- 
sumption. Asa  part  of  the  contract  a preliminary  design  for  an  engine  utilizing 
this  component  was  to  be  established.  The  advanced  60-kW  engine  test  rig  on 
which  testing  was  performed  represents  not  only  a preliminary  design  but  proto- 
type hardware  for  the  turbine  section. 

A layout  of  the  proposed  engine  is  shown  in  Figure  47.  The  turbine  section  of  this 
layout  is  essentially  the  engine  test  rig  component  as  tested.  The  combustor  is 
an  undeveloped  unit  but  is  basically  the  same  design  employed  on  the  existing 
T-62T-32  engine  used  in  the  EMU-30/E  generator  set.  Modifications  will  be  re- 
quired to  the  combustor  to  enable  it  to  operate  at  the  higher  turbine  inlet  tempera- 
ture and  case  pressures.  The  reduction  drive  assembly  is  also  the  existing 
T-62T-32  unit  with  a new  primary  reduction  stage.  Double -reduction  gearing  is 
necessary  to  reduce  the  72,000  rpm  rotor  speed  to  the  6000  rpm  requirement  of 
standard  generators. 

The  basic  cycle  analysis  for  the  proposed  advanced  60-kW  engine  has  already  been 
discussed,  and  the  performance  shown  in  Table  IV  confirms  that  the  objectives  for 
both  standard  day  and  worst  conditions  can  be  met. 

Packaging  of  the  advanced  60-kW  engine  is  straightforward.  The  advanced  engine 
is  a direct  replacement  for  the  existing  T-62T-32  in  the  EMU-30/generator  set. 

It  will  be  necessary  to  change  only  the  primary  reduction  gearing  and  power  section, 
the  fuel  control,  and  the  interconnecting  fuel  and  air  lines.  The  additional  length 
of  the  primary  reduction  gear  is  compensated  for  by  the  shorter  combustor. 

The  advanced  engine  represents  a direct  retrofit  for  existing  units  and  the  least 
expensive  approach  to  a new  generator  set  because  new  packaging  design  is  not 
required. 
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Suck  a replacement  effort  haa  been  akoen  to  o4ler  tke  GovxmmeMt  the  proepect 
of  long-term  coat  Mvings  lnn>lTiag  maagr  mlllloaa  of  dollara. 
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